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METHOD $1—~DETEEMINATION OF VOLATILE

OEeaNic Compounps LEAKS

1. dpplicability and Principle

1.1 Apphicabifity. This method applies 10
e determinstion of volatile OrRANie £oin-
pound (VOC) leaks [rom process gouipmenl.
These sourczs include, but are not limited
1o, valves, flanges and oiher ennneciions,
pumps and cOMpressors, progsure relief de-
viess, process drains, apenended  valves,
pump and compressor zeal system degassing
vents, acoummulator vessel vents agitator
seals, end sesess door seals.

1.2 Principle. & portable instrument s
used to detect VOU leaks from individual
guuvces. The instrument detechor Lype is not
specitied, but it most mest the specificn-
tions and performance eriteris cantained in
Section 3. 4 lesk definition roncentration
based on 4 reference compound is specified
in pach appleable reguiation This procve.
dure is intended to locate and classify leaks
only, and is not to be used a8 2 direct mens-
ure of mass emission rates from individus!
surces.

2, Definidions

31 Legk Definition Convenfralion The
joeal VOO concentration at the surface of a
jenk source thatl indizates that a TOC emis-
sion (leak) is preserst, The lzak definition is
an Instrument meter rexding based on a ref-
erence tompound.

32 Reference Compound, The VOU spe-
cles selented ns an instrument calibratfon
pasiz for specification of the leak gufinition
concentration. (For example: If & ieak defi-
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aitioni conceniration iz 10000 ppmy as
methane, then any source emiasion that re-
sulls in & loral concentration thsl yields &
meter reading of 10,000 on ap instrument
calibrated with methane would be classified
as & lemk. In ihis sxample, the teak deling.
tion is. 10,000 ppmy, and the reference com-
pournd is methane?

23 Colibration Gas. The VOO compourd
used 1o sdjust the nstrament meter rapding
to & known value. The calibration gas is usu-
ally the refsrence enmpound al a conceentra.
tion approgimately egunl to the leak defing
tion conceniration.

24 NoDetectable Emission: Any VOO
ronceniration at 8 potentis] leak sturee
{adjusted for loesh VOO ambiznt
coprentration) that is fess than 8 vahe
torresponding to the inslrument readability
specification of section 3.1} lndicates that
4 {eak is not present.

{Ruvised By 35 FR 215604, June

2.5 Besponge Factor. The ralio af the
krown concentration of a VOO compound
1o the ohserved meter resding when mess
ured using an instrument calibraisd with
thie reference compound spenified in the ap
plication regulntion,

26 Calibration Precigion. The degree i
agrecment helween measurgmenis of the
seme known value, expressed as the relative
pereentage of the average difference be
tween the mutsr readings and the bnown
soncentration 1o the known concsriration

2.7 Response Time, The time interval
from u step change in VOO concentration a1
the input of the sampling system to the
time ab which §0 persent of the currespond.
ing finsl value ia reached as dispiayed on
the istrument regdout meter,

3. Appureins

3.1 Monitoring Inslrument

311 Specificabions,

& The VOU instrument detecisr shall ra
spond to the compouruis bel processad,
Detestor types which may meel thds re
guirement inchude, bul are not lmited i
catalytie oxidation, flame ismzstion, infra-
red ahsorption, and pholdonization
b, w ¢, rovised and {0 added by 33 FR
25684, June 237, 1994

{1} Both the Linear response range and the
measurable range of the instrurnent for exch
of the YOU 1o be measured. and for the VOU
calibration gas that is used for salibration,
shall encompuss the lesk definition
concentration specified in the regubstion. A
dilution probe assembly may be used ta bring
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FEDERAL REGULATIONS

the VOO concentration within both ranges
however, the specifications for instrument

response time and gample probe dismeter

shall still be met,

fol The scale of the instrument meter shall

¢ readable to 2.5 percent of the apecified
suak definition concentration when
performing & no detectable emission survey.

{c) The instrument shall be equipped with
an elecirically driven pump lo insure that a
sample is provided to the detector gl g
sonstant flow rate. The nominal sample fow
eule, g owssured at the ssmple probe tip,
shall be 040 to 3.0 [itars per minote when the
probie s Stted with a glass wool plug or Blter
that may be used to prevent plugging of the
mgirament.

{e] The instrument shall be intrinsizally
sufe 55 defined by the applicablz ULS.A,
standards feg. National Eleciric Gode by the
Nattonul Five Prevention Ssancistion] for
aperation in any explosive atmospheres that
may be gncouniored in iis yse. The
ingtrment shall at's minimun, b
imtrinsically sufe for Class 1, Divigion 1
sonditions, and Clags 2, Division 1
canditions, g5 defined by the example Code.
Tha instrument shall not be operated with
any safely device, suxh as an exhaust Hame
arrestor, rmmoved,

{f} The instrument shall be equipped with a
probe ur proabe extension for sumpling not to
gxceed Yoin in outside diameter, with a
single end opeaing for admission of sample.

312 Ferformance Uriteria
f{a} and (b} revised by 33 FR 25604, June
22, 25%0]

{a} The instrument response faclors for
such of the VOU to be measured shall be less

10 10. Whesn no instrument is aveilable that

sets this specificetion whan calibrated with
the reference VOU specifizd in the applicable
regulation. the svsilable insirument mey be
calibrated with one of the VOC o be
measured, or any other VOU. so long as the
instrument then has a response factor of lees
than 10 for sach of the VOU 1o be measured.

{5} The instrument tesponse time shall be
equal to or less than 30 seconds. The
inatrument pump, dilvton probe {if snyl
sample probe, and probe filter, that will be
used during testing. ahall el be in place
during the response tme deterndnation.

o The calibration precision must be egual
1 or less than 10 percent of the calibration
a3 value.

d. The evalustion procedurs for each P&
rameter i3 given in Section 4.4,

i1.1 Performuance Evelunlion Regtdre-
ments.

# & responsy factor must be determined
for sach compoursd that is to be mesasured,
gither by testing of from referyneg sources.
The responge {scior iests are reguired
pefore placing the analyzer into service, but
dis not have to be repeated as subsequent in
Lervals.

. The callbration precision test must be
comipleted privg 1o phacing the analyzer into
service, and 8¢ subsequernd 3-month intervals
or at the next use whichever i inter,

. The response time {est is required prior
to placing the instrument inbe service. If a
modification o the sample pumping system
ar flow configuration k& made that would
change thie response time 3 new lest is re-
guired prior o further use.

32 Colivrotion Gaoses. The monitoring
instrument 15 calibrated in terms of paris
per million by volume (ppmv} of the refer-
ence compound specified in the applivable
regulation. The calibration gases required
for moniioring and instrument performsnce
evaluation are & zerc gas (sl less than 18
pomy VOO and a calibration gas in sir mix-
ture approximately equal to the leak defind
tion specified b the regulation. If eylinder
calibration gas mixture sre used, they must
e analyeed and certified by the manufse-
turer 1o be within 2 percent accuracy, and
a shelf lfe must be specified. Cylinder
standards must be elther reanalyzed or re-
placed at the end of the speeified shell life
Alternately, calibration gases may be pre-
pared by the user sccording to sny actepiad
gazecus standards preparsiion procsdure
that will vield a2 mixture gecurais $o within
=2 percent, Prepared standards must be re.
nineed each day of use unless i can be dem-
onstrated that degradation does not ocpur
during storage.

Calibrations may be performed using 2
compound other than the reffrence oom-
pound £ a conversion Tactor is determinsd
for that alternative campound so that the
resulting meter resdings during source sur-
veys can be converied io reference com-
pound resulls,

¥, Procedyres.

4.3 Preiest Preparations. Perform the in-
strument evaluation proegdures given in
Section 4.4 if the svaluation requirements of
Section 3.1.3 have not beent met.

4.2 Coitbralion Procedures.  Assemble
and start up the VOO analyzer sweording to
the manufacturers instructions. After the

Emvironmant Faporier

appropriate warmup period and zerp inter-
nal calibrstion procedurs, introduce the
ealibration ges inlo the instrument sample
probe. Adjust the instrument meter readout
1o corrgspond to Lhe ealibration gas value,

Note~1f the meter |
justed Lo the proper v
the analyvzer is indicated and corrective ac-
tions are necessary before use,

4.3 Individus! Source Surveys;

431 Type {—Leak Definilion Based on
Concentiration. Place the probe injel at the
surface of the vomponent inlerface whers
jeakags could occur. Move the probe along
the interfane periphery while sbserving the
instrument readoul. If an incressed meter
reading iz obgerved, slowly sampls the inter.
fuce where leskage Is indicated unti}l the
muximum meter reading 5 obtained. Leave
the probe inlet a2 this maximum reading lo-
cation for approximately (wo times the i
strument response iime. I thes masimum
observed meter reading is greater than the
leak definitinn in the spplivable regulation,
record and report the results as speeifisd in
the regidation reporting requirements. Ex-
amples of the appHestion of this genersl
rechnique to specific sguipment types are:

8. Valves—The most common source of
feaks from valves is at the seal between the
stem and housing. Place the probe at the
interface where the stem exists the pecking
sland and sample the slem circumference.
Also. place the probw al the interface of the
packing gland takewp {lange seat ang
sample the periphery. In addition, survey
vaive housings of mullipsert assembly at the
surface of all interfaces where a lexk could
QUTUT.

b, Flanges and Other Connections—For
wetded flanges, pisce the probe at the puter
edge of the [ange-gasket interfare and
sample the sircumfererice of the flange.
Sample ather types of nonpermanent joints
(such as threaded connections) with 8 aimi.
lar traverge.

¢. Pumps and Compressora—Conduct & ol
vumierential traverse at the owter surface
of the pump or compressor shafl and seal
interface. If the source ix & rotsting shaift,
position the probe inlet within I cm of the
shaft-sesl interface for the survey. If the
housing configuration prevents a complets
iraverss of the shafl periphery, sumple all
accessibie portions. Sample all other joints
on the pump of COMprassor housing where
feaksge could ocour.

d. Prassure Relief Devices—-The configurs-
tion of most pressure relief devices prevents
samipiing st the sealing seat interface. Por
those devices equipped with an enclosed ex-

[Appendiz A, Method 21}
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tenslon, or horn, place the probe indel at ap-
progimately the center of ihe exhausl ares
to the simasphere,

&, Process Drains—For open droins, place
the probe indel al approximately the center
of the ares apen 1o the atmosphers. For
covered drains. place the probe at the sur
tace of the cover interfaee and conduct a pe-
ripheral traverse,

{. Open-Erded Lines or Valves—Place the
probe inlet at approsimately the center of
the spening o the sunoasphere,

g. Seal Svstem Degassing Vents and Actu-
mulstor Vents—Plare (he probe inlet at ap-
proximately the center of the spening o
the stmospheres.

1, Access Door Seals—Paee the probe
indet at the surfaee of the door sesl inter
tace and conduet & peripheral raverse,

4.3.2 Type 11—"No Dstectable Emission”.

Determing the locsl ambient coneentira-
tion sround the source by moving the probe
injet randumily upwingd and downwind st s
distance of one to two melers from the
sourse. I an inderfzrvence exists with this
determination dus (o & nearby emission or
ieak, the jocs! ambient eoncentration may
Be detsrmined at distances closer to the
source, but in no case shall the distance be
jess tharn 28 centfmeters. Then move ithe
probe inlet to the surfece of the sourre and
determine the concentration deseribed in
4.%.1. The diffzrence between these concen-
trations delermines whether there are no
detectable emisstons. Record and report the
resulls as specified by the regulation,

For thoss cages where the regulation re-
guires & specifie devicr instaliation. or that
specified vents be ducted or piped 10 8 eon-
trol device, the existence of these conditions
shall he visually confirmed. When the regu-
lation sist reguires that no detectable emis-
sions exist, visual observations and sampling
surveys are required. Examples of this teche
nigue ars

(&) Pump or Compresser Seals—1f applicar
ple, determine the type of shaft senl Pre-
form a survey of the local args ambilent
VOO conrentration and determing if detect
abie smissions exist as desoribed above,

iy Seal System Degassing Vents, Accumu-
jator Veassel Vents, Pressury Relief Devices—
1f applicable, observe whethser or not the
applicable ducting or mping exists. Also, de-
termine {f any sources exist in the ducting
or piping where eynissions could ocnur prior
bt the sontrol device, I the reguired duct-
ing or piping exists and there are no sources
whers the emissions could b vented to the
atmosphere prior o the control device, then
it iz presigned that no detectabls emissions
are present, If there are sources in the duct-
ing or piping where emissions could be
vented or sources where leaks could oepur,
she sampling surveys described in this para-
graph shall be used (o delermine H detecis-
ple emissions exist.

$.3.3 Alternative Scresning Frovedurs. A
seresping procedure based on the formation
of bubbles in a soap solution that is spraved
on & potential lesk souree may by used for
those sourcey that do not have rontinuousiy
moving paris, that do not have surface tem-

#1730

peraiures greater than the bofling point or
lexs than the freezing point of the soap solu-
tion. that do not have open aress Lo the at-
muosphere that the soup solution wannotl
bridge. or that do not exhibit evidence of
jgquid leakage. Sources that have these con-
ditions present must be surveyed using the
instrurment technlgues of 4.3.1 or 4.3.2.

Spray & soap solution over all potential
jeak sources. The soap solution may be &
commercially svailable lesk detection solu-
tion or may be prepared using concentrated
detergent and water. A pressure sprayer or
» syueese holtle may be used Lo dispense the
sniution. Observe the potential leak sites to
determing if sny bubbles are formed. If no
wubbles are obssryed, the source i3 pre-
sumed o have no detectable emissions or
leaks &s applivable. If any bubbles are ob-
served, the instrument technigues of 4.3.1 or
4.3.2 shall be wsed to deisrmine i & leak
exists, or if the source has detectable smis.
sions, a3 appiicabls,

4.4 Instrument Bvaluation Procedures. At
the beginning of the instrument perform-
ance evaluatipn test, assemble and start up
the instrument according to the manufsc-
surer's instructions  for  recommended
warmup period and preliminsry sdjust-
menis.

4.4.1 Response Factor. Calibrate the In-
strumens with the reference pompound as
specified inn the applicable regulation. For
each organic specles thet is to be messured
during individust source surveys, obtain or
prepare & known standard in slr st & con-
centration of spproximately 80 percent of
the spplicable leak definition unless imited
by volstility or explosivity. In these cases,
prepare s standard st 80 percent of the
saturstion concentration, or 70 percent of
the lower expiosive limifl. respectively. In-
troduce this mixture to the analyzer and
record the observed meter reading. Intro-
duer zero alr until s stable reading is ob-
tafned. Make s total of three measursments
by alternating belwsen the known mixture
and zers sir. Csalculate the regponse Inclor
for esch repetition and the average re-
sponse faclor.

Alternatively, if response fsclors have
een publizhed for the compounds of inter-
est for the instrument or detector type, the
respunse  {actor determination i nel re-
quired, and existing resulis mey be refer-
epced. Examples of published response {ac-
tors for flame lonkzation and catalytie oxi-
dAntion detectors are included in Section 5.

4.4.% Calibration Precigion. Muke s total
of three messurements by alternately using
zero gas and the specified calibration ges.
Rerord the meter readings. Caleulate the
sversge algebralc differsnce between ihe
meter readings and the known value, Divide
this sverage difference by the known rali-
bration value and muliply by 100 to express
the resuiting calibratisn precision as & pav-
caninge.

4.4.3 Response Thue. Infroduce zers gas
into the instrumeni sample probe. When
the meter reading hss stabilleed, zwitch
quickly to the specified calibration gas.
Messure the time from switching to when

Puphishad by THE BUREAU OF NATIONAL AFFMIRE NG, Washington, D0, 30037

90 percent of the final stable reading s at-
tained. Perform this test sequence iliree
times und record the resuits, Calvulste the
SVETRge TEEpONse time,
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Wlethod 22— Visual Determination of Fu-
gutive Emissions From Material Provess-
ing Sources

[Method 22 added by 47 FR 34142, August &,
1982]

b Imtroduction.

This method involves the vissal deterowns-
sion of fugitive smissions. ig., omissons not
emitted direvtly from a process stack or duct.
Fugitive smissions meclude emissinns that {1}
escape caplute by process eguipmeat exhaust
hoods: (29 are eoitted during muterial tansfer
(3) are smitted from buildings bousing material
processiog or handling equipment; and {4} ars
emitted dirsctly from process squipment. This
method s used also to determune vistdde smoke
emissions from flares used Tor combusnon of
waste procgss materials,

This mathed detgrmings the amuuet of time
that amy visible emissisns ocour dunmg the
ohservation period, Lo, the accumulned eous
sion time. This method does not require they the
apacity of emissions Be determiped. Since thus
procedure requires only the dutersunabon of
whether a visible emission soours and does am
reguiry the determination of opacny levels, ol
server certification acoording fo the procedurss
of Methed % are not requirsd. However, ot s
necpssary that the ghserver & cdusated on the
general procedures for determuming the pres-
ence of visible emissipns. As 2 nunimant, the
observer muat be trained and knowiedgeable
regarding the effects oo the visitubiv of emus
sions cused by background contrast, aminent
lighting, observer position relative to lghting,
wind, and the presence of snoanbuwd waler
{sondensing water vapor). This trauming i 1 be
abtatned from weitten maieriah found mn Rafer
gnces 7.8 and 7.2 or from the leciure portn of
the Muethod 2 certificaon <o

[Appendix &, Method 22]
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